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Introduction
Pain remains one of the most feared symptoms in cancer patients and leads to impaired quality of life. 1 Even if numerous guidelines and recommendations have improved the quality of cancer pain management, 55% of patients still experience pain during their treatment. 2 Suboptimal management of pain is amply documented, and approximately one-third of patients do not receive pain medication proportional to their pain intensity. 3 Undertreatment of cancer pain has been in particular associated to patient-related barriers. 4, 5 In response to this issue, therapeutic patient education (TPE), as defined by the World Health Organization, 6 enables people with chronic disease to manage their illness and is considered of high importance in achieving optimal pain control. 7 The number of published studies evaluating Pain Education Programs (PEP) for patients with cancer has increased in recent years. 8 As highlighted by the analysis of eight systematic reviews in the field of cancer pain covering nearly 40 years, 9 including three meta-analyses, [10] [11] [12] PEP improve patients' knowledge about cancer pain and achieve reductions in self-reported pain intensity measurements. However, heterogeneity of publications (in terms of study design, intervention content, and pain outcome assessments) complicates the comparison across studies and hinders the identification of a gold standard procedure. In this context, our team has undertaken an extensive five-step research program ( Figure 1 ): 1) training in TPE of 10 nurse-physician pairs (finalized); 2) identification of educative needs of patients and relatives in cancer pain; 3) development and optimization of a PEP for patients with cancer (which must be authorized by the French Regional Health Agency); 4) regional pilot study aiming to assess the quality and transferability of the program; 5) program evaluation using a comparative interventional randomized study. 13 The originality and strengths of this 5-step research are that it provides access to the PEP to all individuals across the community and is based on close collaboration between health care professionals and researchers. In order to improve PEP effectiveness, the administration of programs should be optimized. There is a critical need to specifically train health providers in TPE according to the WHO model. 6 This training must be realized by dedicated authorized organisms and is a prerequisite to allow caregivers to be integrated in French TPE programs.
In the first step of our research program, 10 nurse-physician pairs benefited from TPE training in order to facilitate harmonization and appropriation of the educational practice. The training involved the entire care staff in order to reach a consensus on modalities for the PEP construction and development as well as for the project implementation. The present manuscript presents step 2 which aimed to identify the educative needs of patients in the setting of cancer pain so that they could be taken into account in the Step-wedge design final PEP (step 3). Likewise, we aimed to assess pain and its impact on daily life in cancer patients. We further aimed to refine our research criteria to optimize research steps 4 and 5.
Patients and methods
Study design and ethics
We conducted a multicenter prospective noninterventional trial. The local ethics committee approved the study protocol. This study has received ethical approval from the 
Participants
Eligible patients with cancer met the pain criteria based on the definition of unbalanced background pain (meeting at least one of the 4 criteria described below), according to the Standards, Options and Recommendations. 14 Inclusion criteria were, therefore, as follows: pain related to one's disease or its treatments; meeting at least one of the following criteria: 1) average pain intensity amounting at least 4 on a scale of 10 or 2) pain preventing sleep in the previous 2 weeks, or 3) more than 4 daily episodes of breakthrough cancer pain, or 4) an impact on daily activities; pain treatment since at least 1 month; cancer diagnosis confirmed at least one month ago; life expectancy more than 6 months; health compatible with PEP requirements (WHO performance scale ≤2); 18 years or older, able to understand, speak and read French; without cognitive dysfunction. Participants were recruited by 10 nurse-doctor pairs from the 10 centers involved in the Regional Pain Network (RRDBN) previously trained in TPE (step 1 of the project). Enrolment was performed in both university and local hospitals based on the representativeness of the file active of each center to best identify the educational characteristics of the various populations in the catchment area. In order to ensure this representativeness, we have imposed patient recruitment to be relatively balanced between the 2 kinds of reference structures either in the university town or in the 8 peripheral sites.
Instruments
Identification of patients' educative needs regarding cancer pain Educative needs were assessed using a 3-part form based on a questionnaire developed in patients with cancer from the Cancer Center Léon Bérard (Lyon, France) and adapted by our group to the field of pain. The original questionnaire was constructed on surveys conducted in 40 patients using a face-to-face structured interview and proofread by methodologists, health-professionals, patients, and social scientists. The 10-min questionnaire was pilot-tested with patients to ensure the clarity of the questions prior to the implementation of the trial.
The first section gathered general data on the patients, their lifestyle, disease, pain and its treatment, general and sociodemographic information, degree of autonomy, presence of caregivers, type of hospitalization, geographic accessibility, cancer type and stage, treatment and the intensity, and type and treatment of their pain.
The second part with 9 items addressed patientreported pain management. It assessed how patients experienced their pain and its impact on daily life, their understanding of it, how they coped with it, and how they discussed it with medical staff and relatives. Each of these items was scored using a visual analogic scale (continuous scale comprised of a horizontal line of 10 cm in length, between two extremes which allows the health professional to score the intensity of the answer between 0 [not at all] and 10 [completely]).
The third part, given only to patients interested in the educative approach, assessed their knowledge about TPE and need of it. It focused on patients' beliefs about TPE and their willingness to participate in the program. Patients were also asked to indicate and order their needs and expectations concerning the program and its modalities (individual, collective, or a mixture of individual and group sessions). Finally, they were asked whether they would have accepted to follow the program.
Overall, the questionnaire included 36 questions in total for the three parts, to be completed by the patient ( Figure S1 ). Only patients who answered that they were interested in the educative approach on the last question of the second part completed the 9 items of the third part since our purpose was to build a PEP answering to the needs of this patient subset.
Brief Pain Inventory (BPI)
Pain was assessed using the "Questionnaire Concis sur les Douleurs", a validated French version of the BPI, 15 commonly used in research protocols. 8 The short version has been validated in French, 16 and the French Authority for
Health recommends the use of subscale 9 to assess quality of life in patients suffering from pain. 17 Pain intensity scores were rated using a 0 (no pain) to 10 (worst imaginable pain) numeric rating scale. Categories of pain severity 18 were determined from the worst pain intensity scores (ie, 1-4= mild pain, 5-6= moderate pain, and 7-10= severe pain). In addition to assessing pain intensity, location, and relief, the BPI allows a rapid self-assessment of the impact of pain on daily activities, considering two subdimensions (affect and activity) using 7 items (general activity, mood, walking ability, normal work, relations with other people, sleep, and enjoyment of life). Response choices were rated on a 11-point numeric summated rating scale (0-10), with higher scores indicating greater pain intensity or impact on daily life. The BPI also allows calculating the pain management index (PMI), which, by combining pain intensity and analgesic treatment, assesses the proper use of analgesics. 19 The PMI is explained to patients as being a way to quantify how well their pain is managed pharmacologically (0= no analgesia, 1= nonopioid analgesia, 2= a mild opioid, 3= a strong opioid). It is calculated by subtracting the maximum pain level reported by the patient from the type of analgesic treatment, 20 the score ranging from −3 (nonanalgesia therapy patient with severe pain) to +3 (opioid therapy patients without pain).
Statistical analyses
The main judgment criterion was the mean of the 10-point scores of the 9 items from the second part of the questionnaire developed to identify patients' educative needs dealing with "How the patient feels his/her pain and pain impact on daily life". For each of these 9 items, 0 represents "not at all" and 10 represents "completely". For the statistical power computation, assuming a standard deviation (sd) of 2, we found that 62 assessable patients were required to estimate the 95% CI with a precision of 0.5 points. We planned to enroll 75 consecutive patients to anticipate potential nonassessable patients. Statistical analyses were performed with a bilateral α risk of 5%. Exploratory data analysis provided frequencies and their 95% CI for qualitative variables and mean and SD for quantitative variables. Proportions were compared using the Chi-square test if applicable, otherwise using the Fisher's exact test. Means were compared using the Student's test if applicable; otherwise, the MannWhitney test was used.
Results
Patient characteristics Study population
From March 2015 to February 2016, 75 patients were enrolled, of whom 72 were assessable. Inclusions were conducted in a way that participating patients were representative of the regional oncological activity. 44.5% were recruited equitably from the 2 major centers of the university town and 55.5% came from the 8 smaller centers in satellite cities.
Demographics
The population was almost gender balanced (female 57.0%). Mean age was 59.9 (SD, 12.7), ranging from 25 to 85 years. Around half of the patients were retired (54.2%), while a minority (5.6%) were jobseekers. 72% of the participants lived with a spouse and mainly benefited from the assistance of relatives (88.9%).
Cancer type and WHO performance status
Patients had been diagnosed with cancer in the past 2.3 years on average. Lung (29.2%) and breast (20.8%) cancers were the most frequent cancers. Most participants (61.1%) had locally advanced cancer and almost half suffered from metastases (48.6%). 20.8% were fully active and able to carry on with all pre-disease activities unrestrictedly (performance status, PS 0), 41.7% were restricted in physically strenuous activity but ambulatory and able to carry out work of a light or sedentary nature (PS 1), and 36.1% were ambulatory and capable of all self-care but unable to carry out any work activities (<50% in bed during the day, PS 2).
General medical data on pain and its treatment
Patients were asked about their pain in general (Table 1) . Most patients had experienced pain for more than 6 months (74.3%) and reported to know the cause(s) of their pain (73.2%). The main cause identified was cancer (75.0%), followed by treatment (25.0%) and mood (8.3%). About 30% of patients thought that experiencing pain was "normal" in their setting and 79.1% stated that there were solutions to relieve pain.
Concerning pain treatment, 91.6% declared knowing which pain treatment they were taking and 84.7% declared taking it in full. Yet, when patients were asked to list their pain treatment, only 30.6% responded as prescribed by the doctor. To avoid any ambiguity due to the prescription of paracetamol "as needed", we further compared listed and prescribed pain treatment. Here again, more than half of the patients (51.4%) did not know exactly what their pain treatment was, ie, 48.6% were able to name correctly the drugs they were receiving. Strong opioids were received by 62.5% of patients.
Pain characteristics obtained with the BPI
Back pain was the most common pain experienced by 52.8% of the patients. Participants' pain intensity, interference, and relief are summarized in Table 2 . Moderate-to-severe pain was noted for 83.3% of the patients. On a scale of 0-10, patients rated their worst pain at 6.5 (SD, 1.9), with the average pain rated at 4.9 (SD, 1.9). Pain was relieved for 51.9% of patients. The mean pain interference score was 4.6 (SD, 1.1). Daily life and normal work, mean scores 6.0 (SD, 2.2 and 2.8, respectively) were strongly impacted by pain. In contrast, pain was less likely to impact relations with other people, mean score 3.4 (SD, 2.8). 23.6% of the patients had a negative PMI score, indicating inadequate pain management. Table 3 presents patients' feelings concerning the management of their pain. As the main objective, the mean score for the 9 assessed items on this feeling on pain was 6.9 (SD, 1.3) of 10. More precisely, a good understanding and management of pain treatment were reported with a mean score of 7.8. The exploration of potential associations between "Rather yes"/"Rather no" will encourage patients' expression rather than a "yes" or "no" answer. Abbreviation: NSAIDs, nonsteroidal anti-inflammatory drugs. patients' feeling about pain management and their feeling about pain highlighted that better understanding of treatment was positively statistically significantly related to 1) the feeling that there are solutions to relieve pain (p=0.005), 2) less sleep discomfort (p=0.03), and 3) better relief obtained with pain treatment (p=0.02). The mean score concerning pain management was 6.6 (SD 2.7). Patients sought aid very moderately from their relatives (4.6, SD 3.6) and no relationship was noted between support from patients' relatives and ability to manage their pain. In addition, participants declared speaking about their pain, thinking that their relatives understood their pain and believed that their pain was at a level around 6 out of 10. Concerning their relations with health care professionals, patients felt quite able to speak about their pain (8.4, sd 1.6) and to tell them if they recognized worsening signs of pain (8.7, SD 1.5).
Patient-reported pain management
Patients' knowledge and need of TPE
Most patients (83.3%) and especially males had never heard about TPE. After a brief explanation of TPE as defined by the WHO (1998), about half of the patients believed that such an approach could help them (54.4%) and declared that they would be willing to participate (47.2%) in a TPE program. Those who thought that it could be helpful were mostly women (70.3%, p=0.02), those who experienced pain for more than 6 months (86.5%, p=0.05), and those who felt less able to manage their pain (respective score of 5.9, SD 3.0 vs 7.3, SD 2.3, for patients who thought TPE could be helpful versus others, p=0.05).
Patients interested in TPE were then asked about their needs regarding their pain. A section of the educative questionnaire dealt with 12 issues among which patient had to select 4 to be addressed in a PEP (Figure 2) . Priority was given to subjects concerning pain understanding (67.6%), pain management alone (67.6%), and coping with pain in daily life (58.9%). Topics involving relatives were less retained (communication about pain with their environment: 17.6% and participation in pain management: 5.9%). No issues other than those proposed were suggested by the patients. They were also asked about their preference concerning the format of the training. The preferred choice was individual workshop (41.2%). 11.8% preferred collective sessions, 29.4% preferred alternating individual and collective sessions, and 17.7% had no specific preference. Regarding their willingness to join a PEP, most patients were ready to participate in a PEP close to home (97.1%) and ready to return to hospital for a PEP outside scheduled visiting hours (97.1%).
Patients' characteristics among participating hospitals
When comparing patients' data obtained from the 2 major hospitals with those from peripheral centers, no significant differences were found in patient profile (sociodemographics, disease characteristics, pain interference with daily life, pain treatments, and educative knowledge).
Discussion
Most patients experienced pain for more than 6 months, suffered from locally advanced cancer, and had metastases. These three aspects of the disease frequently lead to severe pain and complicate cancer management. 21 Furthermore, only 1 in 2 patients treated with analgesics reported adequate pain relief, which is consistent with the literature.
1,22
Undertreatment often results from a lack of knowledge about cancer pain and is largely linked to patient barriers and representations. 7 Thus, one-third of our patients still believed that suffering from pain was normal, even though pain is considered unacceptable and can now be relieved in 70-90% of cases. 21 To overcome these hurdles, active patient involvement is necessary and self-management education appears to be a relevant approach. 23, 24 Over 80% of our patients had never heard about TPE and only about 50% were interested in receiving it after hearing the definition. This poor rate endorses the need for further study to explore how If you suffer from pain due to cancer or its treatment, you feel able to manage it 6.6 (2.7)
You feel able to recognize worsening signs of pain and to alert health care professionals 8.7 (1.5)
You seek aid from your relatives to manage your pain 4.6 (3.6)
You speak about your pain with your relatives 6.1 (2.9) You think that your relatives understand your pain 6.4 (2.9)
You think that your pain places your relatives under their needs might be met if TPE does not suit them or how perhaps their lack of interest could be changed. Another explanation could be that some patients do not accept the new patient role of active partners in their disease management and can refuse to take part actively in management of their pain, as already documented in the literature. 25 This testifies to the importance of creating clear communication between health care providers and patients, a distinctive feature of the TPE approach that has become commonplace in the field of diabetes, for example. Nevertheless, among patients interested in TPE, almost all were clearly in favor of joining a PEP close to home, thanks to pain regional network, even outside scheduled hospital visiting hours.
With regard to patients' preferences, understanding and managing pain and coping in daily life are of prime importance in a PEP, as reported by more than 55% of our patients. By contrast, fewer than 30% attached value to the use and understanding of pain treatment. Nevertheless, most of them declared to understand their pain and to know how it was treated (7.8 on a 0-10 scale for both items). Even so, fewer than half of them were able to name their prescribed drugs correctly, which indicates that they need to develop knowledge and skills in this field. This highlights the discrepancy between patients' expectations and needs. From an ethical point of view, the aim of the first step of a PEP, which is called the educational diagnosis or, more relevantly, the "shared educational assessment", 26 is precisely to bring the patient's needs to light. The same applied to the role of relatives in the management of their pain. Issues involving relatives were less retained (ie, participation in pain management for 5.9%) and few patients sought aid from relatives for pain management (4.6/10). However, involvement in the patient's environment has been demonstrated to be very important for pain management. 27 In this context, we plan to propose to patients to ask their relatives to participate in the further steps of our program, if they wish. Concerning the format of the educational sessions, 41.2% of the patients preferred the individual workshops, even though collective sessions (chosen by 11.8%), are known to be successful. Peer learning is indeed more productive in terms of sharing experiences, giving "tips and tricks", and promoting dialogue. 28 The patients' reluctance could be attributable to the taboo still associated with cancer and pain. Our program will, therefore, be offered in a flexible format allowing collective and/or individual sessions, if needed. Small homogeneous patient groups could also be organized. These preliminary findings and the limitations observed will, in turn, benefit the two evaluation steps and allow the program to be improved. The inclusion and recruitment criteria will be refined. The inclusion criteria require clarification because the version used in the present study, which is based on the notion of unbalanced pain, could lead to confusion among nurses with little experience in clinical research. Patients were sometimes considered as noneligible because the criteria focused on a pain intensity rating of 4 of 10, whereas patients with less pain but with insomnia-related pain were in fact eligible. Moreover, eligibility criteria did not mention the possibility to enroll patients experiencing pain after anticancer treatment. This will be made clearer in the following steps. Inclusion criteria concerning cancer pain will be clarified as follows: pain related to one's disease or its treatments and/or sequelae of the disease and its treatment (current or not); meeting at least one of the following criteria: 1) average pain intensity amounting at least 4 on a scale of 10, OR 2) pain preventing sleep in the previous 2 weeks, OR 3) more than 4 daily episodes of breakthrough cancer pain, OR 4) an impact on daily activities; pain treatment since at least 1 month. These insufficiently defined eligibility criteria were time-consuming, slowed down recruitment and led to selecting a population with rather intensive pain and a quite severe stage of disease. However, this category of patients might not be the most inclined to join a PEP as they are already preoccupied with health care and are perhaps less receptive to participating in collective sessions, because they are likely to be in greater pain. Conversely, patients with pain after anticancer treatment would certainly be more willing to participate. The geographical recruitment of our patients was representative of the file active of the participating hospitals since there were more inclusions in the major teaching hospitals, yet all the outlying centers participated. As patients' features were similar whatever the site where they were managed for cancer pain, we plan to include patients in steps 4 and 5 without imposing any proportional representativeness.
For this preliminary study, we make the decision to use the validated BPI, frequently used in trials. 15 This choice reinforces the interest of our approach. Assessing the impact of pain on daily activities would indeed seem to be more appropriate, as it is less fluctuant, more realistic and more relevant than evaluating pain intensity in the context of TPE, which mainly aims to improve quality of life. 6 In our patients, pain was reported to mainly impact daily life and normal work, areas on which educative programs are focused. Appropriate management of pain should ensure that it has a limited impact on daily life, thereby underlining the value of the educative approach. In the next stages of our research, the questionnaire will be used as the main assessment criterion. The benefit of TPE on the impact of pain will be defined as a 2-point decrease on a scale of 10 between the mean values of the seven items measured before and at the end of the program, which is considered to correspond to a clinically significant improvement. 29 The BPI was also used to calculate the PMI, which allows the proper use of analgesics to be assessed. 19 As almost one-quarter of our patients had a negative PMI score, inadequate pain management may be suspected. Unrelieved pain may also be related to patients not taking their medications as prescribed, for reasons highlighted in our study. Even though misconceptions about opioids remain common, 30 TPE could allow them to better understand and manage pain treatment and to communicate appropriately with health care providers, despite the fact that this item was not identified as a priority by our patients. Medicine-taking is a complex human behavior and non-adherence is common, 31 including in the field of pain. 32 TPE aims at improving the understanding of pain, its treatment, and side effects. Above all, its objective is to allow patients to acquire the skills needed to make them active agents in their pain management and in their coping with cancer pain.
Conclusion
This study demonstrates the current situation concerning cancer-related pain and its perception at a French regional level. Targeted population concerned a majority (around three-quarters) of patients who experienced persistent pain since more than 6 months. Despite all patients being under analgesic treatments, only half of them reported adequate pain relief. We further observed that almost all patients declared pain education as beneficial, with a preference for individualized sessions. These findings reinforce the need to pursue this extensive joint project involving clinical staff and researchers through the evaluation of the benefits of a PEP using a robust method. In a context of access to care for all enhanced by health network and not solely limited to large hospitals, implementation of a PEP tailored to the patients' needs has the potential to give them skills and confidence to optimally manage their pain daily and ultimately improve their quality of life.
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